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ol^C-flolEl^CDDR) -S-71-il #5.3$ CiHEi ±E S ti Aljr ^^S.7> 

#^ ^ ^ #^ ij-^i-jl, ^12 s.^^ A2 HS.<$ 

-§-^H, *fl<H ^12. ^ S^f-S: »H ^1^1- iBSM »1 

*fll 5Efe all 2 SL^S^-Ei *1H ^IS. £ ^l^H ^11 

°fl -§-^H fe^l $1^3. #^ cflolEi ^BSJd a]s:# lHi*h=k 

*], afll S^fe 2)U ^ ^^ofl -g-^H C-flolEi A] 

HBl<Sl-& #^ *1H ^ ^Ji* #^*>ZL, afll 

M P^S)- Sl^ofl -g-^-^H Cfl0lE| AE S H A] 311- ^Ol-Oj^Jol^ 

Bfl5. 41s ^ #4^ *H Aisii- ^-^*V4. 

[«£] 

£ 5 
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^7l^ *cf*]3 ^H^l iH^ti A]! ^ S] S 

{Circuit for generating data strobe signal in double data rate synchronous 
semiconductor device} 

^ *H^tf. 

£ 2^ ^efl 7l#^l rcfs. Jg- 7 ]Ai tiVi£^ dHEf #^ 5)5.-1- M-Bj-tfl 

£ 3^ #Efl 7l#ofl Hf^. ^7]A1 tiVi^] c-HojEi AE £i A]Jr *VA$ 

-E 4^ <^ -^Al^ofl 4^ ^71^1 UV£*|1 ^HH^ tflojEi #^ 

£ 6^ E 4 D J £ 51 EAj^ cflolE^ s]5. ^ cflolE] iS^a a]Jt 

^5] 5.^ All Bt-ojnl^olcf . 
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£ &7]*\ HVE*)1 ^ ol^ c-HolE^(double 

data rate, ^1^> DDR°] £f ^) ^7^ aVi^] ^oflA^ z^o]b\ #^a] a>-§-^^ 
HH&I iHS«.(data strobe) ^JJl£) ^tr ^°li=f. 

^•71^ tij-S^l #*l*r HH^l" #^a] c-Ho]El ae^h Aj^ofl ^ 

£ 1^ ^71^ ^*HH fij XI Jr,. z\)o]B] * tflolEi 

*HH^r, #^(CLKH -^7l£]^ ^Elti ^^(ACT) ojuf ^(RD)°1 «^7>^ 

(D0UT)7> S>)^-S. #^^4. ^7l^^ ( H]^ S.;- ^^(RD)ofl -g-^H *rM^ 

^ 4 cHo1eKA1-A4, Bl-B4)7> #^^cf. 

3l°l£)7> trfl al-s.^ ^ cflo|EKD0UT)# ^*i*Hr Ml 

# 1-^, lie] ^Bl-el^V «V£*fl ^1^1 #3 cflo)Ei(DOUT)* -§-<>] SMI ^aj 
^ ^ Slsm- ^}o]b\ A SS a a]^(DQS)1- 49 #3 t-Ho)Ei(D0UT)2f ^"^ 

cfloiE] iHSl ^l^(DQS)^ £ 1<=H] wl-s}- ^-o] t ^ 1^0^ 

(D0UT)7> ^ ^°Hm ^>o] <y^^(Hi-impedance, o]*> H i-Z&r ^) 

^•^5- 9X^7} #^ c1HeKD0UT)7> #3£]tt ^Hl^r #^(CLK) ^7}S. £#*V 
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t\-. £#^^>7l *H 5.5] ^(preamble) ^^i-o] oizL £iEom 
(postamble) 9X^. 

£ 2^ ^Bfl 7l#ofl tyM. %- 7 }*\ tiV E ^ djolEi #^ Sl^f M-Efvfl 

.£ 2<*l) HHe] s\3.±r 3MiL ixj-o] ^e}o] 

(wave-pipeline) H ch^ #*1<2} -g^ 

7> #7}-*>cf 2±u|, 7>>i eflojeiAKcAS latency)-£ ^7>*>fe ^MMth -H^rJl^. 

£ 21- % V S*>^, *H3.v\& <H3H(100)olH #^£}^r ^H^tt cf^o] gfl 
*1*(111~122) Sfltg- efl^ S oi^^cf, Efl^llrofl ^o]e^ 40] n 

^91 *)H ^J-(CDQF1~CDQF6, CDQS1-CDQS6H -g-#«H ^ 2fl*l(130H 
4. 2fl^l(130)^ c-flolE-KDO)^ SBH-;i3Hm 35.(140)* 7]^ #^ c-fl 

150)5. <U^€ch 

51(PTRSTDSH -g-^H #^ tiHEi a] (150)5. ^^tt HHEi(DOP) ^ 

cflojEKDON)!- #^tb£f. 
#^ cflojE^ tH^(150)^ B^fl^l>iEi(TPl)4 #cf£- S^^l^Bi(TNl) 

1- IW. S^H^l^EKTPDsq- H^^^Bi(TNl)^- #^ C-HojE] 

(DOP)^- dHE|(D0NH ^ -g-^H #3 HMEi (DOUT)l- ^ 

(VDD) iE-^r ^eh^JEl ^i<y- el]>l5 ^-§^lc}-. 
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<16> HbW-^^MH *I<H ^1^(PTRSTDS)7> S-^lfolig iHHeKDOH # 

#«3 cflol^(D0P)fe Efl^o] s]j7 §cfo. cflol&KDON)^ ^H^ol 
^cf. n}aH, #3 dlojEi tHs](l50)^ B^l^KTPl) ^ #t}£ 

iEi(TNl)7l- 3.^- ^H^H , #3 c-llolEi(DOUT)^ «W 
(Hi -impedance, °)*} Hi-Z^ HO ^7> ^cf. Hi-Z ^nfl# He)-ol-iBfl^B 
(tri-state)e}- ^>7]H ^-rf. 

<17> Sefol-^EflolE ^ A]^l(PTRSTDS)7> *}o]^o]t& cflo]E] 

(D0)3 3.3 efl^ofl nq-e} ^oIeKDOP) £ HHbKDON)^ 2.^ 

efl^ol sIt^H- S-fcfl^ol ^cf. nJ-sM, C^ojE^ ^(150)4) #<3 

(DOUT)^r *Hefl«t £}cf. 
<18> £ 3£- ^efl 7l#o]l rr)-s. aV£^l ^1 o] E| iB £ a a]^ igj-Ag 

^ljL ^ 2)3. £ 2<*fl 5*1^ t-flolEi #^ 5)5.2]- -a-A>s>7ll ^-^^Cf. 

<i9> ^H^lt ^IM) s.-fefl'I ^]3:(L)7> s^o] ^Je. 

(CDQF1-CDQF6, CDQS1-CDQS6) i&)<Sl- ^S(CDQPREH1 -g-#SH 2fl*](230) 
°fl ^£4. efl^l(230)^ t-flo]E] (DS)^ BeM-^lolB *H 33.(240)-!- 7^*) 
HHb) iHlti ^(250)3 <a^^cf. EHl 0 »t ^Jl(CDQPRE)^ ^^lfsl H. 
E]<S1- ^^^>7l ^l^olnf. ^ol^H^ol ^ Ai^(CDQFl~CDQF6, 
CDQS1~CDQS6)^ CDQFQ, CDQS1, CDQF2, CDQS2 CDQF6, CDQS6 £-2.3 
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s\B.S,, ^Heflf ^Jl(H)3- 41Jl(L)7> Jfficfls. 2fl*l (230)5. ^33^1 

B^l-^HH *1H 51^(240)^ d]o]EKDS)^ S^ol-iBflolS ^1 
JKPTRSTDSH1 -§-#*H cflo]Bl iE^ti tH3(250)3.. «333fe #^ a] J: 

(DSP) ^ ^1S(DSN)# #3tt4. 

$)o}&\ iE S a ^3(250)^- H^^liEi(TP2)fi} #t}£ H€*1^3 

(TN2)# i^M}. B^*l^£i(TP2)£f H^1^(1N2)^ #^ *1H 

•^JL(DSP) g #^ ^l^(DSN)^ zfzj- -§-#*H ^o]e] i Ei y ai^ 

(DQS)# 1H9^. 

BSl-^-^EflolH a(M ^ls(PTRSTDS)7l- S^-^o]^ 2fl^ (230)3 31 

©lElCDSH *)H ^lS(DSP)^ S-^efl^o] ^o] aIJt 

(DSN)^ ^cf. ^H^H, iSlti ^3(250)3 #<3 

&KTP2) % #4^- H^^l^Ei(TN2)7> 5.^- ^-2. = 3°1, iBil -ilJL 

(DQS)^ Hi-Z #Efl7> ^cf. 

HeW-^^MH *IH ^ls(PTRSTDS)7> S^j ^^efl^o]^ 3)0^ 
(DS)3 S-*\ efl^oll nj-ej- aflo} ^IJl(DSP) 9? #^ *1H ^l^(DSN)^ 5L^f- 

^oie^o] s^tIM- ^.-fefl^o] ^cf. 43-^1, A BS ti ^3(250)3 

H^^l^EKTP2)3 H^^)iEi(TN2) ^ ^ ^sH, ^ 

SSI ^!Jl(DQS)tt sf^lefl^ SE^r S-feflfo] ^4. & f HeM-^3l 0 lB ^o) 
^Jl(PTRSTDS)7> S3] ^ojefl^ol 5)1$, CDQPRE^l 3*fl S-Teflf ^}Jl(H)71- Efl*l 
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(CDQF1-CDQF6, CDQS1-CDQS6H1 sl«fl ^l^(H)^ ^]Jl(L)7> £ 

E^ol-^Eflo] e ^ a]^(FTRSTDS)7> S,z\ ^z)}*£o] i^B^-i^l ^ 

-ySJ<H cflolEl iEil ^lS(DQS)^ Hi-Z #3)7> ^t}. 

HeH-^tlMB *W ^lJl(FTRSTDS)^- lSM^ ^B3.Ji ^lJl(DQS)^ 
^717} <^tf. ^, efl^l (230 HI -R-Jl*!: cHolEi(DS)7> efl^s)^ 
-S-71SH, BeKh^HB ^]o] a1Ji(PTRSTDS)7> Z}°]$}^°] £H°> *Vcf . 

Hfl*l(230Hl -R-JL*}- c J l)ol^(DS)7> 2fl^]£]7l H5H-^o]H ^ A]jr 

(FTRSTDS)7> *H 311^1 3^ -^jro] ae S1 >0 5:(DQS)7> ^ $U 

, efl*l(230Hl -B-JL^r tiH^V sfl^ Aj^jit}- BeM-^HH ^ a]jt 
(PTRSTDS)7> ^Tfl ^olefl^o] s]^ = 5)<g-i- &o}^ + o^cf. 

4013^01^. Bfl^ll-C 111-122) ^ *fl<H ^IJKCDQFi , 

CDQSi, i=l-6)^ ^7> #7>*Vcf. ttJ-SM, zluV^- t|] o] E} #^ 3.7}5L ^ 

7f*!:Cf. £ 3*11 £Al^ ^2fl 7l#ofl rt)-=- tflojEi AE S ti A]^ 

^2)5. <*Aj 7]-^ eflolEjAl7> ^7>^^- 3_ 7 ]7\ ^-7}^ &$o} olcf. 

4^ ^ V ^°l ol^-Jl^l- Z}^ 7l^^ Jif^l^ DDR ^7l^l aV^^l #*H1 

33-9 



1020030004578 %;% 2003/9/3 

(DDR) -^7)^ *VS.z\) ^-^1^ c-flo]Ei iBS« ^JJl ^s]^^ a}-^ 
*I12 ^ ^-71 #<3 *ih ^ ^-71 *iH -§-#*H £ 

£^1 #*1^ 2\lf3- ^7l Cll ol Ei iH^y ^1^1- ^^*>^ Ell °1 Z-l 

U]Z\^r ^«1^H, ^1 i^-^ #71 ^3L^\ ^ ^^1 

-^^H #7] C]l ol E) iE^ti Aj-gro] a El oH ^.^ °>=^ .g.^ A}^ 

^ #71 A]^ ^^Jl, ^7] ^ U ^j,^ p^nV ^^dl o- 

#71 CI] Ol Ei A)Jr.§. ^oj-ol^oi^ #7l #oj ^ 

D W n -l ^1^1*}- M-^^l -g-^^H #71 C-flolE^ AE^ti A]^^. ^ 

^^H, #7l ^12 5.*]^ #7l ^12 #^ ^JJl£] Jgiofl -§-#eH Aj.7] c^o] 
El iSSI ^12 S*l eflife n>=^ #7l Tflo] A]Jr ^ AT- 
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"ir(DDR) -^7l# ti>£^ll c-HojE-l iBi« #:£ ^s]^ ^IJl 

^ #cf Ai^ofl -§-^H ^51*)1 #*1^ #71 t-llolE-l i 

B£I #« ^^Rr iBi« tH^; *fll #5} Ai^ofl -g-^H , # 7 1 

*lM ^ #71 #t}-£ 1^3*Hr ^11 #71 Ci] 

°lEi ^H^a. Ajjrcq ^21^1- m sLz\ ^ ^ ^oi-oj^oi^ aj. 

« ^^^>7l #71 #^ #S ^ #71 #« #^*Rr 

#71 ^li ^ *fl2 #3 4!Jl<H1 -g-^H , #71 #<3 ^13. ^ #71 

3.3 g|| hd ^ii^r ^S#^V7l 3R> #7l *ih ^ #71 

« lH3*Rr #71 A}2 ^H1*VC1-. 

«>^*>7lS.^, #71 ^1 S^^Rr Hfil^l- ^2] efl 

IS *^5}-^ ^-f #7l cilolEl Al^o) Hsl^lr-i- ^#*>7l # 

71 *lH ^ #71 ^*H, #71 H^oflM. ^o] 

^3^r ^^1 -S-^H ##2}-^ 4. 

^^#^ °1^ ^ o^H ^#3^ 

f^l ^l^*>7l M. MJ-t^o} ^Hl«- oflA)^ ^ «- 

#4*1 ^ 4 ^-^Jl^ jm* 
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<33> £ 4^ ^- ^ ^Aloflofl ttf^. «V3E^1 #*HH£| dIHeI #^ 

6(CL=6), tCCD=2 tCK, BL=4, 4 wlS. H^^l^l «<H]^- 3Mw. sj-o] 

31°]^ #^ 

<34> £ 4# ^S*>^ ( C-flojE^ #53 3(.o]ae|.oi 2^-^(410,420,430) , % 

E]#eJjA^( 440 ) $j c-flolE^ ^(450)1- ^-ti]^cf. 

<35> s).olH5}^l s\ 5.-^(410 ,420, 430)^ *fil ^1-^(410), i^^^-(420)^ *\}2 

Efl*l-¥-(430)« i^-^Vcf. 

<36> x^ls-^l^ <H3H(100)JL-^£l ^s\^ n°)t\±r 41 efi*]^ efl^l* 

(411-422) sfl*l5. ^?mi=h Hfl*m(411~422)°fl *H V ^ ^H^xr s]- 

o]h^<?1 ^l^H ^Jl(CDQF1~CDQF6H1 -g-^H ^2 2fl*l^-(430)5. <^^^nf. °1 
nfl afll Hfl^l^^ 2fl*ll- (41 1-416 H] *|#^ cflo]E^ -f^ ic^(D0Fi)S 

(431)3. ^^SlJl, ^}1 £fl*l^£) efl ^l-i- (417-422 )°\] cflo]E| 
7}^ ^=(D0Si)S. ^#=^5^ efl^(432)S. ^3^. sfl*l(431)£| 
Bi(EREAD)(ol*>, 4-^ ^o]e^ ^-)^ efl^l(432)^ ofl °1 E} (OREAD) ( °1 , ?]^r A 
^E]^a]^^.(440)S. -^a]ch] og^^rq. 

<37> 13 §9)^(440)^ -f^ cfloiEKEREAD)5f 7]^ ( OREAD )ir , 

-?-*r #3 #^(CLKDQF)<i cflolE^DOP) ^ t-flo]E| (D0N)» 

^■^^VJl #^(CLKDQSH) -§-#*H «<3 cl]o)Ei(D0P) ^ cflo] 

eRDON)* iHS^t)-. -f^ #^ #^(CLKDQF)4 ?W #3 M(CLKDQS)^ #^ 
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^ls(CLK)Sf ^7l# ^11^, 71^ #3 #^(CLKDQS)^ 4-*r #^ 

#e}(CLKDQFW Hl*H ^ *H^(tCK/2)5q ^^># 7}*1tt ^]cf. 

<38> rtf^i, ^El^HJ]Ai(440)^ sM^Bl-tl 33.-»MH 2«]H^ ^ 1 

dWEK^Hr cflolEi ^ 71^ cJMeIW -g-^H, DDR cflolEi 

(DOP) ^ #t}£ cflolEi(D0N)# #^«rcf. 
<39> ^#^(440)^ S *V i ^cfl^ ^^s)^ tiHE-1 (450)^ Hefol 

-^3HB *)H-I- o.^ u)]o] b] (ERE AD) ^ 7]^ c-flo}EK0READ)l- 

^ (DON) 1- t£ 
<40> ^ c-ljolEi 1^(450)^ cflo]Ei(D0P)^ -S-^H ^/^H^ # 

^ B^^liBK451)5q- c-lloiEi(DON)^ -g-^H II £7^-2-5. s)^ #^ 

H^^l^Bi(452)# Xf-^Vcf. 

<41> B ^ ^-o] ( £ 4 ofl C-flolE^ #3 ^o] 2)5. 

-^-(410,420 ,430)5.-^ HE^Bji^isq^ Bfl^l^ tH] o] e} (ERE AD, OREAD) 7]- 
Ai(440HH t!" Si c) ^HH-^^l£]ol c-llolEi 1^(450)3. ^r, 

(clocking)*! ^ #^ HHeI ^(450)^ ^^^cf. o]<2f -fi-A}*V 7^o] 

^ CflojEl ilSti Aljr ^sj^oflS ^-g-^Cf. ^, -S- ^Vtgofl o|tt C)] o] E-| ^ 
SSti I^S]^]^ Cfl Oj B\ iE^ti ^JS(DQS)# ^1-71 ^"^^ 
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<42> 5. 5fe «y ^Al^ofl af^- ^7l^i tiVE.AH #*HH^ iB 

S-ti. 413: 3 5.(500)-!- M-B^-xfl^ S^oluf. £ 51- ^S^, cj] o] ae S 
— 413. ^1^^.(500)^ 51 1-512), \H = (NAND) ?1H H#( 52 1-522 ) , i 

3*11- (531-534), efl^ll-(541, 542) £ iEia ^s](550)« i^cf. 

<43> o]tt]Ei #(511-513)^ ^ 4J3l1- av^i^ 

(511)^ £e]°M *1H >0J:(PREAD_PRE)1- Mt^^Jl, <*1 H *M (512)^- 7 }+- z\]o)t] 

4l3L(PREAD_S)l- aV^*Vcf . «£e 7lHH(521)^ -f^ cfl©^ *|H 413. 
(PREAD_F)s+ SW^M <dJKH)» ^ fe^^(NAND)^4. \H= 7lMB(522)^r H 
ejon^. ^ a]s(PREAD_PRE)^ -f^ cfl °) b] z\)o] ^ ( PREAD _ f) o} *M ^!Jl«- 

^ feBl^-W. ^7H, ^ c-flojEi T^H a]3.(PREAD_F) ^ 3HE-1 *fio} 

^1J1(PREAD_S)^ ^^ofl -§-#i5H ^5^1 ^^-^ o.^ %K$sq ^ Ajjr 

, ^# ^ Sl7> Al^O.S.«-E^ 3H^1# J7^*V ^ a]# *ofl 

z}-z}- ^oisfligs. m\JL, Hel^l- *IH 4J3i(PREAD_PRE)^ ^He^ 

iB^ti Ai^(DQS)^ ^^^ 7 ] <^}a^ ^ a1# 

<44> ^*1#(531,532)£- ^11 #^ 4J3:(CLKDQF_GH -§-^*>^ -&(on)/^-5. 

(off)slJL, ^*l!-(533,534)^ A]2 4J3.(CLKDQS_GH1 -§-#*H £/.£- = € 

i}. *1 #(53 1-534 )£r ^ 7]]olE( transmission gate)!-^ ^ $1^. 

*fll % 1-^ 4l3:(CLKDQF_G, CLKDQS_G)tt 3<>1H ^Ml^l 7)^s\^)^}, -f^ 
§2 c-HojEi a]^1:(PREAD_F, PREAELS) , ^H^l- a]Jt 
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(PREAD_PRE) , liB^f *)H ^ JL(PREAD_PA)sf ^ g 7}^ 
(CLKDQF, CLKDQS)* <J3l°lch 

^3*1(531)^ *fll #3 -tl^(CLKDQF_G)^] -g-#*H £:(on)3<H, ^ 
Ei *IH ^lJl(PREAD_F)sf 4!3-(H)£| 5.2] <d*> ^IJll- 2fl*l(541)S. # 

^t)-. ^*l(532)^r ^11 ^]Jl(CLKDQF_GHl ^(on)S)^, -f^ 

31 °1 3 *IH ^1^(PREAD_F)5+ H^ofl^- ^)o] Al^(pREAD_PRE)a) s.*) a) jr 

» 2fl*l(542)5 ZL^jl, i^^] 17(533,534)^ AA A2 #3 ^11 

(CLKDQS.GHl -§-#*M -^^H , 5.-?- 511^ ^lJKL)sf 7W HH&I ^1<H -ilJ: 
(PREAD.S)^ tiV^i ^1^1- sfl^#(541, 542)3. 2fl^-&(541, 542)3] # 

^ ^1J17> iBSa ^(550)3. >HH ^l^(DSP) ^ #4 

*1H ^15l(DSN)olc|-. 

£ 5^1 cflolE^ iB^ti Aljr 5)^(500)^1 "E-ASr 7l^^ i=f 

m M -tl 31 ( CLKDQF_G ) °11 -g-#«H ^^^#(531,532)^1 
^^-cf. ol afl ; PREAD_PRE7> S.^1 sVolefl^ o]j7 PREAD_F7> 3.3} S^el] 
*go]i£ Als(DSP) ^ a|^(DSN) S.-^ S 0.^^01 sit}. 

al-eM, cflolE^ ^e^ti, «i si (550)^1 #cf£ H^^l^Bl(552)^: ^-&5l^ s-f 
efl^sl DQS ^il^7> ^-^^4. PREAD.PRESl- PREAD_F7> S.^- *}o]z])*go]T£ § 
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^JJiCDSP) ^ *\}o) ^l^(DSN) 2.^ ?>}°}z])?go} ^cf. nJ-eM , nflo^ ^ 

S^ti ^(550)^ H 31*1 ^1(551 ^ ^}o]^^oj ms x\^ 7 y 

^^cf. PREAELPRESf PREAD_F7]- 5.-^ 5.*] ^.^-efl^ol^ ^o] Al^(DSP)^ 

tH 2] (550) ^ B^*liEi(551) ^ H ^1^(552)^ JE.^ 

^ DQS^ Hi-Z ^-Efl7> ^nf. 
<48> -tl JL(CLKDQS_G)°fl -g-^M ^^^l-l-(533,534)ol ^^^^ 

^^•i^. ol nfl ; PR£AD_S7> §>^le11^o]^ ) foj ^0} a]^(DSP) ^ #cf^r *fl 
<H ^l^(DSN) S-fefl^ol ^1}. nfa)-A^ ( cflo]E^ ae^w ^ sj] ( 550 ) ^1 #cf 

£ H^^l^Ei(552)°> H^^M S-f ell^o] dqs x]^ 7 y ^|^cf. uV^, PREAD_S 
7> ^-fefl^ol^, ^o] ai^i(DSP)^ iM^lt, *\}°] Al^(DSN)^ 

ojefl^o] ^cf. c-flolE^ iS^a ^(550)^ H3?*l^e1(551) ^ 

#4-Sr H €^1^(552)^- S.^- €.2.H£|<H DQS^ Hi-Z #Efl7> ^cf. 

<50> is. l] 
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Hi-Z 
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L 


L 


H 


Hi-Z 



£ 6^r £ 4 ^ £ 5°fl 3EAj£ cj) ol Ei S)S ^ eflojEl iB^u A] J: 

t^SlS.^ A]Jr El-olnliolcf. 
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<52> i^^ofl -§-#1s}<^ ±% ^ofl o.^ cflolE](EREAD)Sl #^ 

. 7] Jfl^b PREAD_F7> *W afliJBs. ^Hl-Sl 0 ! ^ a1#.j£o|| ^d\) oj^-^cf . £ 
$ ^# ^ (READ HI -§-^H ±% ^Ml 7)^ c-flo} b\ (OREAD) 3 #3* *ll 

<H^>7l W PREAD_S7V ^ojefl^ olofl o)^-£| <^ ^ jfLofl 
q^^oj^-^cf . z\]o)e] iHSa ^ls(DQS)^ IiB a Jtt 

^l°i5>7) Hsl^l- *H<H ^1^(PREAD_PRE) ^ liB^t *IH -ils 

(PREAELPA) ^ ^l^ov *Vo]Bfl»g s *^^t}-. 

<53> ^^>1(BL)7> 4<y , cflole] #^ 47 fl^ 

cfl°1^7> <S^°.5. #^S)S.S., d]°l^(EREAD)# #^§>7l ^ €^ 

M ^I^sq- 71^ cfl oj El (OREAD) S #^*}7l ^ *\S.7} 
*}&7}x]3., n°}^7\ -£°> #*|| #^S)^r DQS #^-g- ^*1H 

¥ €^ ^1^7} ^A^>cf. zificll, -M. ^Al^oflA^ DQS ^l^^l HsI'S-I- ^ 

<54> ^ii a]s(CLKDQF_G)^ PREAD_PRE , PREAD_F ^ PREAD_PA# fea^t!: *1 

J-* -f^r #^ #^(CLKDQF)4 ^o]^lcf. ^ 2 #^ a]J: 

(CLKDQS.G)^ PREAD_S# 7]<^ #^ (CLKDQS)^- fee^^S*] <3<H*l^. ^ 
, *fll -tl SI (CLKDQF_G) PREAD_PRE , PREAD_F PREAD_PA7> S>°li!flHQ°l 

^91 #^ -^(CLKDQF)^ ^JI, *fl2 #^ a} s(CLKDQS_G)^r PREAD_S7> 

5r>o)efl^o] ^oj-cq ^ #^(CLKDQF)4 

<55> ajji <05:(CLKDQF_G)^ ^ g*4| ^ofl^ofl -§-#<5><*| ^^#(531, 

532 H EH^^ nfl, PREAD.PRE^r *M efl ji PREAD_Ffe S-^-Bflt^cf . ttJ-eJ-Ai , 
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S-^-efl^^ z\]o)b\ ae S u ^1^(DQS)7> aV£*fl #^£4. o]^ 

DQS^ H^«S1-<H1 Sfl^^f. *fil #3 -tl S (CLKDQF_G ) ^ ^- #*f| ^ofl^ofl -g- 
ifl*l-§-(531, 532 H ^l^r^ nfl, PREAD_PRE^ PREAD_Ftt SL-^ *WzflH) 
4^1. *>°l2fl , a^ cflo]El ^lS(DQS)7> «VE*fl ^l^l *l-¥-S. 

*I12 #3 ^1S(CLKDQS_G)^ ^ #-£*l|*M -§-^H ^fl*l^-(533, 

534) o] ^£.Jg nfl, PREAD.Stt Eflfol cf . nj-e^ , ^-efl^ cflo]El iE S 
«. ^]S(DQS)7> ^1^1 ^S. #^tj-. *fll #^ <J^(CLKDQF_G)^ Afl 

«i^fl -S-^^H -g-^H ^^^11" (531, 532) °1 cfA] ^^-^ nfl, PREAD_PRE2f 
PREAD_F-b 5,-r- ^l^l^oltf. ^h^H , sHefllfisj HM^i ^IJl 
(DQS)7> #Y5L*{} #*1<2} *fl2 #3 ^1J1(CLKDQS_G)^ ¥ A o v 

*°fl*Hl -§-#*M ^^^11- (533 , 534) ©1 t\-X\ H^sj nfl, PREAD_S^ *>o] 
eil^olcf. rtj-^, s-feflif^ cfl0 ]El iHifi ^1Jl(DQS)7}- <q«- 

n^Jl, afll #^ ^1^(CLKDQF_G)^1 ifl ^ofl^H -§-#*H 
^*1»(531, 532)^1 cfA] nfl, PREAD_PRE4 PREAD_F^ B.*f- 

cf. nJ-eJvH, cfloie] AE S1 ^ls(DQS)^ Hi-Z €4. 

l^-M^U-E 40] 440)3. ©j^s)^ -f^ cflolB] (BREAD) ^ afll 
^l31(CLKDQF_G)^ ^ g*4| ^ ^ «i*f| ofl^oj] -g-c^H, -^oj c-flolEl *2 # 

4£ cflolelCDOP, D0N)JL*1 #33^ u>^-aj*>t|.. a*V, 7}^ $)o}B\ 

( OREAD )^ *\}2 #^ ^Jl(CLKDQF_GH1 -§-<eHM , #<3 ^ #cf£- 4|o]e] 
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(DOP, DON)sL^ ?A°) w>^W. nJ-3M .• #3 ^H^ ^(450)5.^- 

3 %^ c-floiBKDOUDfe- DQSS] ^#-4 *7lS|<H 

^*1#(531, 532)o] ^(on)€ «fl , PREAD_PRE7f t}o] efl^o] jr. PREAD_F7> S-f efl^t 

DQS^l ^1}°} t^^cf. PREAD_F» SMs^S. ^>ZL, PREAD_S« 

*M3||1S «H, ^^#(531, 532)^ ^^#(533,534)^ ^£0} ao,^)^ 
, ^oiefl^azf s-fEfl^s. £#^*Hr DQS 4]Jl7> ^^cf. ^ o)He}(dout)7> 

^F, ^^H-(531, 532 H ^ c| £( 0 n)€ , PREAD_PRE^ 
PREAD_F7} S-f iJfl^i'ol^, $]o]&\ i BS y ^!s(DQS)7> Hi-Z #3)7} ^cf. 

(PREAD_PRE, PREAD_F , PREAD_S, PREAD_PA)^ ^7]a]^ ^_S.7} zl^ 

cfl, £ 3ofl #2fl 7l#oflx^ cfloiB) iB S a ^ls(DQS)^ Hi-Z tftfl* 

^*>^, C-lHEi iSSM. ^1J1(DQS)7> ^Sfl 7l#ofl Hl^> 

^ # 3 -8-oltb »^£<>-3- tb^^Tll ^€4. SEtb, -g- sl*>^, efl 

olElAl^ ^ 7 j. ^^^^ c ^| ol ^ ^e^jh a]Jt tHJSj-S.^ ^7l7> ^7>£]X) 
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%*\] , £-7^ 7m-$r 7>^1 ol S «Ei Cf<^t> £ 

*8 £ ^ ^A)ofl 7 > 7>^^Cf^ ^ ol«j)^- ^ojcf. Oj-El-A^ £ ig-^o] 

3 iESfi Aljr ^r^SlSS) 3.7] 7]- ^7}S\7] g^Cf. 
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[^*J- 1] 

°1^^]o)e1#(DDR) -S^]^] aV£^l dlojE-l AE S a a]Jt ^s^ofl 

^1 l #^ ^l^^l ^M, #<3 -ils. ^ 
^ ^11 i^^f ; 

*fl2 M ^Isl^I -g-^sH, *H a]s ^ #cf o. ^ H a] J: 

olE^ iESfi ^IJL^ ^ofl^g. nj-c^ AV 7 ] ^]o] A]Jr ^ # 7 j 

^1^1- ^"^^Jl, ^"71 n>^l^- lio)l -§-^H #71 t-flo] 

^ iHifi ^1^1- sH-Oj^o}^ ^-7] #^ *fl<H ^ ^7l 

*1H ^*Kr ^HJilS. <5Kr DDR ^7^ aV.£3l o) ^ 

2] 
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ail^tJ- l^oii -g-#s>o} a o v 7 ] c-ii oi b] is^ti >tlJ:» db^^l 

efl^S nVjEL^ ^71 *H * ^"71 Al^l- 

^71 ^12 S^^-fe <#7] A]2 | ± ofl -g-#«H #7) C-llojE^ i 

SSI *)]2 ElltS ^"71 *H O] X\SL ^ # 

t}£ Aljr# ^-^^ ^ ^ DDR -g-71^1 wV£^l] djo] 

[^T 1 * 3] 

^71 »12 #3 4lJL^r ^7l ^7l# 7MJ1 ^7} ^ ^ #3^1 uj 

*j-o} y_V 7}*lfe 7]^ ^2 ^ 

sr>^ DDR ^7]^] tiV£*)l c -|]olEi iH£« ^Is. S.. 

4] 

1 S*}^ 
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^ > 



AlJrjL ^ U ^^1; £ 

#7} ^12 AlJ^j -§-^><^ E^£H ^7l >H12 ^^V«-^ A]^l- 

%^S|-s]^ ^H) DDR -^71^] ^-^1^ c-flojEi ae £ 

1%^-% 5] 

^ 1 *<M] 91°]*], 
4 2 S^]^-^ 

^71 H3L°\) -§-#*H S^eflt ^JJl«- ^-7] *H 

^S. ^ DDR -^7l^i ^-£^1 cflojE^ il S a aij: 

6] 
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53* DDR ti>£^] ^-^1 o] cflolEi AE^ti aJJt tHi^S. 

[3^* 7] 

0 l#dl 0 lE^(DDR) tiVi^l C-flolE] iHiti A] J: ^-^2)5.011 

#^ *IH 41 S ^ *W ^l^l -g-#*H ^r£^l # 

^€ ^"71 c-flojEi iH^y Al^s >t^H= d] ol b\ iB5.fi. wis]; 

*fll M 41Jl<>)] -g-#SH , ^71 a]s ^ # 7 ) $tf£ afloj Als 

sL*\ ^ ^ol-oj^Tg^ Aj-Bfls. o^^v = <g ^O] A} J: ^ 

^12 a]-^] -§-^;5}c£| , Aj-7] ^ A]jr ^cfo. ^ ^j- 

# ^^Rr *fl2 S^S^, ^-7] cflojEi iE £ a Aljrc.) ^ 2 S 2l gflig 

* ^^^>7] W #7l #<?3 *IH ^ #71 *1H >M*Hr 

7l *fl2 ^-al^ 7 A=r ^loa. ^ DDR ^-71^1 *}^} Qx]S>] cfl o] e| 

iSSfi A]jr l^s]^. 

8] 
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S. s}^ DDR ^71^1 aV^^l ;*V*]^ c|]o|Ei iH^ti a]Jt l^J^S.. 
[^^J- 9] 

^-71 *fll ^-"Hr 4 V 7l He) "Sir ^Jl^ -f^ ^o]Ei *1H A]Jr 7 }- 

31 ^3. 'LKE^r ^7l *1H Ajjr ^ Aj- 7 ] -cf o. ^ A]^^. Mj-^j-u), 

^7l -f^ DflolE^ *|H A]Jr^ # 7 ) tg^ofl -§-^>c^ ^g}.^ 

f^^S S}^ DDR ^7)^1 HV^^ ^-^1 o) cfl ol b] iBSa a] 5: ^aJSJs.. 
10] 

^-T- A oM 0flo]El iE^a Ajjr-l- Aj-7] *j| 2 efl^S Aj-71 ^ 

^ a o v 7 i #cf^r 41 5: » t^l^, 

-l^iLS ^ DDR -§-71^1 uVE*fl ^ °] c-11 o] B\ AE S y A]Jr ^-Ag^^ 
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[3t^ 11] 

?] #<3 * ^7] *lH 41Jl* ^Sf-oL, #71 *fll A]Jr°j 

H-fe- ^-71 #^ ^1<H g #7l TflcH 53 # 

^Vtt DDR ^7l<bi aV£*fl cflojE^ aeh *]Jl ^^^5.. 

12] 

*n 9 sa<^, 

A o V 7l *fl2 #^ ^S^r ^71 #Sj ^7l# 7HH ^"71 ^ til 

*H a J: 7Hb 7)^ ^>7l 7l^ C-flojEi ^1 

°i °l-g-*H ^^5)^ 3* ^.^S. ^ DDR ^-7H laVESfl cfl 

13] 
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53^ ^ DDR ti>£^l ^1^1 el] o] e-| iE S ti a]Jt ^3 5.. 
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